Basic calcium phosphate crystals stimulate the endocytotic activity of cells--inhibition by anti-calcification agents.
Pathological calcifications are associated with many medical conditions including diabetes, breast cancer, and crystals-associated osteoarthritis. The deposition of calcium-containing crystals on cells induces detrimental cellular effects and speeds up the progression of associated diseases. We carried out the present study to test the hypotheses that calcium-containing crystals may stimulate the influx of other molecules existing in the extracellular fluid disturbing normal molecular signaling and that anti-calcification agent will inhibit such endocytotic process. We found that basic calcium phosphate (BCP) crystals greatly stimulated the endocytotic activity of cells by rendering the cells more permeable and that the anti-calcification agent phosphocitrate and several others inhibited the crystals-mediated endocytosis. This is the first study reporting that the endocytotic activity of cells is affected by BCP crystals and that such endocytotic activity can be inhibited by anti-calcification agents. Since calcium-containing crystals are associated with many human diseases and in many circumstances are associated with apoptotic bodies, extracellular and matrix vesicles where DNA fragments, small peptides, and minerals are released into extracellular space, the findings reported here are important for our understanding of the complex biological effects and the potential pathological role of calcium-containing crystals in crystals-associated diseases, and for the development of disease modifying agents as well.